District heating networks are commonly addressed in the literature as one of the most effective solutions for decreasing the greenhouse gas emissions from the building sector. These systems require high investments which are returned through the heat sales. Due to the changed climate conditions and building renovation policies, heat demand in the future could decrease, prolonging the investment return period. The main scope of this paper is to assess the feasibility of using the heat demand -outdoor temperature function for heat demand forecast. The district of Alvalade, located in Lisbon (Portugal), was used as a case study. The district is consisted of 665 buildings that vary in both construction period and typology. Three weather scenarios (low, medium, high) and three district renovation scenarios were developed (shallow, intermediate, deep). To estimate the error, obtained heat demand values were compared with results from a dynamic heat demand model, previously developed and validated by the authors. The results showed that when only weather change is considered, the margin of error could be acceptable for some applications (the error in annual demand was lower than 20% for all weather scenarios considered). However, after introducing renovation scenarios, the error value increased up to 59.5% (depending on the weather and renovation scenarios combination considered). The value of slope coefficient increased on average within the range of 3.8% up to 8% per decade, that corresponds to the decrease in the number of heating hours of 22-139h during the heating season (depending on the combination of weather and renovation scenarios considered). On the other hand, function intercept increased for 7.8-12.7% per decade (depending on the coupled scenarios). The values suggested could be used to modify the function parameters for the scenarios considered, and improve the accuracy of heat demand estimations.
INTRODUCTION
Stationary battery storage system (sBSS) technologies are auspicious and complementary tools to accomplish a system transformation into a low-carbon power sector, based on intermittent renewable energy (RE) sources, like wind and solar. Especially, the bidirectional transformation process of sBSS is a valuable and significant mechanism to decouple energy supply and demand: first, electricity is transformed into a storable form of energy at certain efficiency, and second, with certain losses the stored energy is recovered rapidly into electric energy [1] . Due to that INTRODUCTION Stationary battery storage system (sBSS) technologies are auspicious and complementary tools to accomplish a system transformation into a low-carbon power sector, based on intermittent renewable energy (RE) sources, like wind and solar. Especially, the bidirectional transformation process of sBSS is a valuable and significant mechanism to decouple energy supply and demand: first, electricity is transformed into a storable form of energy at certain efficiency, and second, with certain losses the stored energy is recovered rapidly into electric energy [1] . Due to that fact, sBSS have multiple-application forms along the electricity value chain (supply, transmission, distribution and demand) in a liberalized market setting. According to [2] , multi-application technologies are operable in many different ways by diverse actors and thus, have different potential value creation sources. Due to this special technology characteristic, market conditions and policy environments are still vague [3] . Moreover, [4] consternates that until now no clear pattern or preferred application has emerged, which indicates the strong influence of local policy, regulatory and market drivers that differ across energy systems worldwide. Based on these insights, countryspecific studies which address legal framework issues are released. Some important market and legal analysis for sBSS applications in the German electricity market are: [5]; [6], [2], [7] and [8] . However, all of the mentioned studies have some drawbacks: some consider only parts of the possible sBSS application areas in the German electricity sector, some do not have specific market opportunity estimations or are missing an in-depth investigation of legal framework conditions. Accordingly, this contribution elaborates plausible sBSS applications and their market opportunities within the German legal framework setting of 2015. In that regard, it is noteworthy that all market opportunity estimations are without any battery specific costs and thus serve as a general revenue indicator.
II. APPLICATION ANALYSIS
Due to the unique features and characteristics of sBSS, the potential service are either based on a power or a capacity application and the energy to power ratio range from seconds to hours [9] . Hence, the application areas in the German electricity sector are vast and multidimensional: ranging from power quality to time shift, with numerous stakeholders involved (s. fig. 1 ). Generally, an application defines the operation mode of sBSS, whereas a market opportunity assessment describes its potential benefit under the current legal framework conditions. There are two forms for a benefit assessment: first, revenues received by the storage owner or operator and second, cost reduction or avoidance by the storage owner or operator [10] . Thus, revenues can be realized in two forms: via existing markets with uniform and standardized product requirements or via bilateral contracts with negotiation potential. Whereas, cost reduction or avoidance is based on individual use cases by the storage owner or operator. In accordance to the mentioned categories, figure 1 illustrates the possible application areas within the German market environment.
